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> Dépots AB40 et AB42 (AB40 isoforme prédominant) -
» Continuum avec la maladie d’Alzheimer (MA) s

(AB42 parenchymateux)

|

> 2 présentations principales: -
- Hématomes intracérébraux lobaires spontanes

- Déclin cognitif progressif

» Mais aussi:
» « TFENE » ou auras amyloides liée a de 'hémosidérose
« Manifestations ischémiques (micro infarctus plutét silencieux)
* Formes inflammatoires AAC-ri

» Critéres diagnostiques basés soit sur I'étude anatomopathologique

soit sur I'imagerie par IRM Rovelet-Lecrux et al, Nature Genetics, 2006

» Criteres modifiés v2.0 de Boston, 2022 Charidimou et al, Lancet, 2022
Greenberg et al., Nature, 2020
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Hémosidérose corticale superficielle Hémorragie sous-arachnoidienne aigie

Micro infarctus

Leucopathie
- Predominance postérieure
- Pattern « multi spot »

Hématome lobaire (postérieur++) - Micro saignements strictement lobaires

31\\
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Definite CAA

Probable CAA with
supporting pathology

Probable CAA

Possible CAA

Classic Boston criteria®
Full postmortem examination demonstrating:

o Lobar, cortical, or corticosubcortical
hemorrhage

o Severe CAA with vasculopathy
e Absence of other diagnostic lesion

Clinical data and pathologic tissue (evacuated
hematoma or cortical biopsy) demonstrating:

e Lobar, cortical, or corticosubcortical
hemorrhage

¢ Some degree of CAA in specimen

e Absence of other diagnostic lesion
Clinical data and MRI or CT demonstrating:
- Mult‘iplo hemorrhages restricted to lobar,

ons
(cerebellar hemorrhage allowed)

e Age =55y

e Absence of other cause of hemorrhage

Clinical data and MRI or CT demonstrating:

e Single lobar, cortical, or corticosubcortical

hemorrhage
e JAge =55y

e Absence of other cause of hemorrhage

Anciennes versions des criteres

No maodification®

Clinical data and MRI or CT demonstrating:

e Multiple hemorrhages restricted to lobar,
cortical, or corticosubcortical regions
(cerebellar hemorrhage allowed) or

Single lobar, cortical, or corticosubcortical
hemorrhage and focal® or disseminated®
superficial siderosis

® Age =55y

e Absence of other cause of hemorrhage or
superficial siderosis

Clinical data and MRI or CT demonstrating:

e Single lobar, cortical, or corticosubcortical
hemorrhage or

e Focal® or disseminated® superficial siderosis
® Age =55y

e Absence of other cause of hemorrhage or
superficial siderosis



The Boston criteria version 2.0 for cerebral amyloid
angiopathy: a multicentre, retrospective,
MRI-neuropathology diagnostic accuracy study

Andreas Charidimou, Gregoire Boulouis, Matthew P Frosch, Jean-Claude Baron, Marco Pasi, Jean Francois Albucher, Gargi Banerjee,

Carmen Barbato, Fabrice Bonneville, Sebastian Brandner, Lionel Calviere, Frangois Caparros, Barbara Casolla, Charlotte Cordonnier,
Marie-Bernadette Delisle, Vincent Deramecouwrt, Martin Dichgans, Elif Gokcal, Jochen Herms, Mar Hernandez- Guillamon, Hans Rolf jager,
Zane Jaunmuktane, Jennifer Linn, Sergi Martinez-Ramirez, Hena Martinez-5dez, Christian Mawrin, Joan Montaner, Solene Moulin,
Jean-Marc Qlivot, Fabrizio Piazza, Lavrent Puy, Nicolas Raposo Mark A Rodrigues, Sigrun Roeber, Jose Rafael Romero, Neshika Samarasekera,
Julie A Schneider, Stefanie Schreiber, Frank Schreiber, Corentin Schwall, Colin Smith, Levente Szalardy. Pascale Varlet, Alain Viguier,

Joanna M Wardlaw, Andrew Warren, Frank A Wollenweber, Marialvisa Zedde, Mark A van Buchem, M Edip Gurol, Anand Viswanathan,
Rustam Al-Shahi Salman, Eric E Smith, David | Werring, Steven M Greenberg

Lancet Neurology, aout 2022



401 potentially eligible patients (relevant clinical presentation, brain MR,
and path available) from Massachusetts General Hospital (1994-2018)

Data from 160 potentially eligible cases from non- Massachusetts General
Hospital participating centres were sent to Massachusetts General Hospital
after screening for all eligibility criteria (non-Boston cases, 2004-18)

183 excluded 37 excluded due to missing MRI sequences or neuropathological data
) 06 suboptimal neuropathological data N
44 inadequate MRI sequences
43 dinical presentation not compatible with Caa
w ¥

218 patients incleded
159 in derivation cohort (1994-2012)
59 in temporal validation cohort (2012-18)

123 patients included in geographical validation cohort (2012-18)
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Age > 50 ans

Probable si
hémosidérose
disséminée

Intégration
marqueurs non
hémarragiques

Panel: Boston criteriaversion 2.0 for sporadic cerebral amyloid anglopathy

1. Definite CAA
Full brain post-mortem examination demonstrating:

-

Spontaneous intracerebral haemorrhage, transient focal
neurological episodes, convexity subarachnoid
haemorrhage, or cognitive impairment or dementia
Severe CAA with vasculopathy

Absence of other diagnostic lesion

2. Probable CAA with supporting pathology
Clinical data and pathol ogical tissve (evacuated haematoma or
cortical biopsy) demonstrating:

-

-

Presentation with spontaneous intracerebral haemorrhage,
transient focal neurological episodes, convexity
subarachnoid haemorrhage, or cognitive impairment or
dementia

Some degree of CAA in specimen

Absence of other diagnostic lesion

3. Probabl

For

patientqaged 50 yearsjand older, clinical data and MR

demonstrating:

impairment or dementia

Presentation with spontaneous intracerebral haemorrhage,
transient focal neurological episodes, or cognitive

D Of LNE TONOW T SLIC ar Naemorrnagic
lesions on T2*-weighted MR, in any combination:
intracerebral haemorrhage, cerebral microbleeds, or foci of
cortical superficial siderosis or convexity subarachnoid
haemorrhage

OR

One lobar haemorrhagic lesion plus one white matter
feature (severe perivascular spaces in the centrum semiovald

orwhite matter hyperintensities in a multispot pattern)t

-

Absence of any deep haemorrhagic lesions (ie, intracerebral
haemorrhage or cerebral microbleeds) on T2*-weighted MRI
Absence of other cause of haemorrhagic lesionsi
Haemorrhagic lesion in cerebellum not counted as either
lobar or deep haemorrhagic lesion

4. Possible CAA
For patients aged 50 years and older, clinical data and MRI
demonstrating:

-

OR

Presentation with spontaneous intracerebral haemorrhage,
transient focal neurological episodes, or cognitive
impairment or dementia

Absence of other cause of haemorrhaget

One strictly lobar haemorrhagic lesion on T2*-weighted
MRI: intracerebral haemorrhage, cerebral microbleeds, or
fod of cortical superficial siderosis or convexity
subarachnoid haemorrhage

One white matter feature (severe visible perivascular spaces
in the centrum semiovale or white matter hyperintensities
in a multispot pattern)t

Absence of any deep haemorrhagic lesions (ie, intracerebral
haemorrhage or cerebral microbleeds) on T2*-weighted MRI
Absence of other cause of haemorrhagic lesionst
Haemorrhagic lesion in cerebellum not counted as either
lobar or deep haemorrhagic lesion

CAA-cerebral ammyloid angicpathy. tMotable changes from the Boston criteria w15
#lrther cavses of haemomrhagic lesion: antecadant head trmuvma, haemomrhagic
transfomation of an ischasmic stroks, arteriovenous malformation, haemorrhagic
tumo, NS vasoulitis. Other causes of cortical superficial siderosis and acute convexity
subarachnoid haemaormhage should also be scduded.

Hématome
cervelet non
comptabilisé

Exclusion si
saighement
profond




radiologiques

=\ . Développement de nouveaux marqueurs

Lobar ICH
B

White matter hyperintensities
(WMH)

""""""""""""""" Hemorrhagic Lesions

Cerebral microbleeds Focal cortical superficial
siderosis (cSS)

Enlarged perivascular spaces Cerebral microinfarct
(EPVS) (CMI)

Disseminated cortical superficial
siderosis (cS5)

Y P
.”. 3 '_.J

Lobar lacunes
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Développement de nouveaux marqueurs
radiologiques

Figure 1: Non-haemorrhagic white matter MRI markers assessed and finally
included in the Boston criteria v2.0

(A) Severe centrum semiovale perivascular spaces, identified on axial
T2-weighted images,” are defined as more than 20 visible perivascular spaces

in the centrum semiovale of one hemisphere.® (B) The multispot white matter
hyperintensity pattern is defined as more than ten T2-weighted fluid-attenuated
inversion recovery small circular or ovoid hyperintense lesions in the subcortical
white matter of both hemispheres.®
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¢+~ avc Diagnostic différentiel chez le sujet agé: HTA ++
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AACH Microangiopathiel2
hypertensivelZ

Hématomes@érébrauxl Lobairel ProfondfNoyaux[@ris[
centraux,@ronc@érébral)

Infarctus@érébrall? Rarel2 Lacunes(?

Microsaignements[? Exclusivementfiobairel2 Profonds@rincipalementl

Sidérosel@orticall? 40%les@asl Rarel?

superficiellel

Espacesyéri-vasculairesl Centres@emi-ovalesl Noyaux@ros@entrauxp

dilatéspl

LeucopathieRrasculairel Prédominancelostérieurel2Zl| Toutesflocalisation,Atteintel?
dulironc@érébral

Atrophie@érébralel
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€~ Avc En images: Homme 74 ans
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Patients > 50 ans
Pas de cause concurrente
» 2 lésions hémorragiques (CMB, ICH, cSS)
» Strictement superficielles

22 juin 2023 L'AVC en Normandie - 8eme journée régionale médicale 12
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En images: Femme 78 ans
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En images: Femme 78 ans

Patient > 65 ans
Hypertension chronique
> Atteinte d’autre organes (Insuffisance rénale,
Hypertrophie VG, rétinopathie hypertensive....)

> Atteinte profonde

L'AVC en Normandie - 8eme journée régionale médicale
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»Intéressant dans un contexte d’'urgence / Acces limité a I'lRM / Contre-indication
IRM
» Impact sur décisions chirurgicales
» Orientation du patient

HSA associée Extension en doigt de gant

»3 marqueurs:
» Extension en doigt de gant

» HSA associée a ’lhématome
» Génotype APOE4 (27?)

< , oee . .. Rodri tal L tN /, 2018
>Trés bonne valeur prédictive positive : oarigHes et ay tancet TIedro

» Si présents = Diagnostic AAC fort probable
» Moins bonne valeur prédictive négative

Ne permet pas de se passer
d'une injection!!!
Toujours recherche cause
concurrente

22 juin 2023 L'AVC en Normandie - 8¢me journée régionale médicale 15




(=) avc Critéres d’Edimbourg sur TDM sans injection

s -

— Probability of moderate or severe CAR
, Low Medium High
Subarachnoid
- + - + + +
v | haemorrhage
o
o APOE €4
5 i - - + + - +
@ possession
a.
Finger-like
2 - - - - + +
| projections
Example of ' g
brain CT .
» ~~ ’ * N ’
Diagnostic Rule out sensitivity Rule in specificity
test accuracy 100% (95% Cl 88-100 96% (95% CI 78-100

22 juin 2023 L'AVC en Normandie - 8¢me journée régionale médicale Rodrigues et al, Lancetiieuro?, 018
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102 patients se présentant en urgence pour HIP lobaire spontané

CRITERES D’EDIMBOURG TDM SANS INJECTION

en utilisant I'IRM comme gold standard

en excluant le génotype APOE

* Classés en AAC / Non AAC / Indéterminés
* Double lecture radiologique

Predicted Scnsitivity Specificity Positive predictive Megative predictive

probability %% [CI95%] %% [CI95%] valus valus

threshold %% [CI95%] % [CI95%)]

{Ed:inl:h.'_gh

criteria fullfilled)

= 22% (None) 100%; 0% e [33-55%] N/A g

= 62% (SE) TH [55-86%] 70% [54-82%] 65'3 [48-79%5] 24% [12-39%] %
Q0% [23-57%] R0 [RR-100%5] | D30 [68-100%:] 130, [22-45%]

= B4% (FL)

=07% (FL+SE) [ 33% [19-51%] OR% [BE-100%5] || 92% [64-100%:] 15% [24-47%]

Grangeon et al, J. Neuroradiology. 2022
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AUC=0.76
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Sansitivity foramyloid angiopathy

Second post hoc model
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AUC =0.82
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En images « rouennaises »: Femme 70 ans

22 juin 2023

Criteres remplis?
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En images « rouennaises »: Femme 70 ans
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Criteres remplis?
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(+) Avc Je ne suis pas NRI mais....
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Merci de votre attention



